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(57) ABSTRACT

Provided are an apparatus and method thereof for providing
standby power for Ethernet communications between a High-
Definition Multimedia Interface (HDMI) device and an Eth-
ernet device. The apparatus includes: an HDMI switch which
1s connected to the HDMI device; an Fthernet switch which 1s
connected to the HDMI switch and the Ethernet device; a
standby mode power switch operable to switch standby
power to the Ethernet switch; and a primary power source
operable to provide primary power to the Ethernet switch; a
standby power source operable to provide the standby power
to the Ethernet switch via the standby mode power switch;
and a controller operable to receive the control signal from the
HDMI device and to control to the standby mode power
switch, wherein 11 the control signal 1s recetved, the controller
controls the standby mode power switch to switch the standby
power to the Ethernet switch.

18 Claims, 4 Drawing Sheets
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METHOD AND APPARATUS FOR NETWORK
COMMUNICATIONS OVER HDMI IN
STANDBY MODLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

Apparatuses and methods consistent with the present
invention relate to facilitating a low power standby mode for
Ethernet communications over a High-Definition Multimedia

Interface (HDMI) connection.

2. Description of the Related Art

Recently, the HDMI specification (e.g., version 1.4, a pub-
licly available specification that 1s hereby incorporated by
reference) has changed so as to incorporate an Ethernet chan-
nel, which allows for an Ethernet connection between HDMI
connected devices.

FIG. 1 shows an example of several external devices
(shown collectively as “101”) connected to a television (TV)
100 via respective HDMI 1nterfaces (shown collectively as

“102”). Since each HDMI interface includes an E

FEthernet

channel, extra local area network (LAN) cables are not
needed for Ethernet communications between the devices, or,
1if the TV 100 1s connected to an external Ethernet network
103, from one of the devices to the external Ethernet network.
In this case, the TV 100 serves as the hub of Ethernet com-
munication.

In particular, the TV 100 must include an E

Ethernet hub or
switch 104 1n order to facilitate Ethernet communications
among the external devices and external Ethernet network(s).
For simplicity, the Ethernet hub or switch 104 1s shown as
having both HDMI ports into which both the HDMI inter-
faces 102 and the FEthernet network 103 connect.

However, 11 the TV 100 1s powered off, 1.e., 1n a standby
mode, power must continually be supplied to the Ethernet hub
or switch 104 so that the external devices 101 can continue to
communicate with each other and/or the external Ethernet
network 103. Such a configuration may be wasteful though,
since power may be unnecessarily consumed whenever Eth-
ernet communications are not needed.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present invention over-
come the above disadvantages and other disadvantages not
described above. Also, the present invention 1s not required to
overcome the disadvantages described above, and an exem-
plary embodiment of the present invention may not overcome
any of the problems described above.

An exemplary embodiment of the present invention pro-
vides a display apparatus for providing standby power for
Ethernet communications between an external High-Defini-
tion Multimedia Interface (HDMI) device and an external
Ethernet device, and the display apparatus may include: an
HDMI port operable to connect to the external HDMI device
and to receive an external control signal from the external
HDMI device; an Ethernet switch operable to connect the
external HDMI device to the external Ethernet device via the
HDMI port; a standby mode power switch operable to switch
standby power to the Ethernet switch; and a controller oper-
able to receive the external control signal from the external
HDMI device via the HDMI port and to control to the standby
mode power switch, wherein 11 the external control signal 1s
received by the controller, the controller controls the standby
mode power switch to switch the standby power to the Eth-
ernet switch.
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The display apparatus may further include: a primary
power source operable to supply primary power to the Ether-
net switch; and a secondary power source operable to supply
the secondary power to the Ethernet switch.

If the display apparatus 1s 1n a normal operating mode, the
primary power source supplies the primary power to the Eth-
ernet switch, and whereimn if the display apparatus 1s in a
standby operating mode, the primary power source does not
supply the primary power to the Ethernet switch.

The display apparatus may be a television.

The standby mode power switch may be a low-dropout
(LDO) regulator or a DC-DC converter.

The display apparatus may further include: an HDMI
switch which provides an interface between the external
HDMI device and the Ethernet switch via the HDMI port,
wherein the HDMI switch converts HDMI signals from the
external HDMI device to Ethernet signals for communicating
with the external Fthernet device via the Ethernet switch, and
wherein the HDMI switch converts Ethernet signals from the
external Ethernet device to HDMI signals for communicating
with the external HDMI device via the HDMI port.

The external control signal received from the external
HDMI device may be a Consumer Electronics Control (CEC)
signal.

An exemplary embodiment of the present invention pro-
vides a method for providing a standby power for Ethernet
communications between an external High-Definition Mul-
timedia Interface (HDMI) device, which 1s connected to a
display apparatus having an HDMI port, and an external
Ethernet device connected to the display apparatus, and the
method may include: receiving an external control signal
from the external HDMI device connected to the HDMI port;
and switching the standby power to an Ethernet switch so that
the Ethernet switch 1s powered by the standby power in
response to the receiving of the external control signal.

The method may further include: determining whether the
display apparatus changes from a standby operating mode to
a normal operating mode; switching oil the standby power to
the Ethernet switch 1f the display apparatus is 1in the normal
operating mode; and 11 the display apparatus 1s 1n the normal
operating mode, switching on a primary power source to
provide a primary power to the Ethernet switch so that the
Ethernet switch 1s powered by the primary power.

The method may further include: switching oif the standby
power to an Ethernet switch 11 the external control signal 1s
not received.

Another exemplary embodiment of the present invention
provides a television, which operates in one of a normal
operating mode and a standby operating mode, and which
provides for Ethernet communications between an external
High-Definition Multimedia Interface (HDMI) device and an
external Ethernet device, the television including: an HDMI
switch operable to connect to the external HDMI device; an
Ethernet switch operable to connect the external HDMI
device to the external Ethernet device via the HDMI port; a
standby mode power switch operable to switch standby
power to the Ethernet switch; and a primary power source
operable to provide power to the television during the normal
operating mode; a standby power source operable to provide
the standby power to the Ethernet switch during the standby
operating mode via the standby mode power switch; and a
controller operable to receive an external control signal from
the external HDMI device and to control to the standby mode
power switch, wheremn 1f the television 1s in the standby
operating mode and the external control signal 1s recerved by
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the controller, the controller may control the standby mode
power switch to switch the standby power to the Ethernet
switch.

If the television changes to the normal operating mode and
the standby power 1s switched to the Ethernet switch, the
controller may control the standby mode power switch to
switch off the standby power to the Ethernet switch.

Another exemplary embodiment of the present invention
provides an apparatus which provides for Ethernet commu-
nications between a High-Definition Multimedia Interface
(HDMI) device and an Ethernet device, the apparatus includ-
ing: an HDMI switch which i1s connected to the HDMI device;
an Ethernet switch which 1s connected to the HDMI switch
and the Ethernet device; a standby mode power switch oper-
able to switch standby power to the Ethernet switch; a pri-
mary power source operable to provide primary power to the
Ethernet switch; a standby power source operable to provide
the standby power to the Ethernet switch via the standby
mode power switch; and a controller operable to recetve the
control signal from the HDMI device and to control to the
standby mode power switch, wherein if the control signal 1s
received, the controller may control the standby mode power
switch to switch the standby power to the Ethernet switch.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects of the present invention will
become apparent and more readily appreciated from the fol-
lowing description of the exemplary embodiments, taken 1n
conjunction with the accompanying drawings of which:

FI1G. 1 1llustrates an example of a related art apparatus;

FI1G. 2 illustrates an example of an apparatus according to
an exemplary embodiment of the present invention;

FIG. 3 1llustrates an example of an operation of an appa-
ratus according to an exemplary embodiment of the present
imnvention;

FIG. 4 1llustrates an example of an operation of an appa-
ratus according to an exemplary embodiment of the present
imnvention;

L1l

DETAILED DESCRIPTION OF TH
EXEMPLARY EMBODIMENTS

Hereinatter, exemplary embodiments of the present inven-
tion will be described with reference to accompanying draw-
ings, wherein like numerals refer to like elements and repeti-
tive descriptions will be avoided as necessary.

A display apparatus according to an exemplary embodi-
ment of the present invention 1s shown 1n FIG. 2. As shown in
the figure, a display apparatus 200 1s connected to at least one
external HDMI device via at least one HDMI port 210. The
display apparatus 200 may further include a main board 220
and a sub-board 230. The display apparatus 200 may further
include an Ethernet switch 240 and an HDMI switch 250. The
display apparatus 200 may be connected to an external Eth-
ernet device connected via an Ethernet port 260. It should be
noted that the external Ethernet device may be a standalone
device capable of communicating via Ethernet, or it may be a
plurality of Ethernet devices, for example, via an Ethernet
hub or switch. Finally, the display apparatus 200 includes a
primary power source 270 and a secondary power source 280
for providing a power source during a normal operating mode
and a standby operating mode, respectively.

It should be noted that while the exemplary embodiment
shown 1n FIG. 2 shows a main board 220 and a sub-board 230,
this depiction 1s merely shown for convenience so as to dis-
tinguish between which components may receirve primary
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power and which components receive secondary, or standby
power. One of skill 1n the art would readily understand that all
of the above-noted components could be included on a single
circuit board, or the components might be arranged differ-
ently among multiple circuit boards.

Further, 1n FIG. 2, the power sources are shown as connect-
ing directly to internal components of a board (e.g., the con-
nection from the primary power source 270 to the CPU 221 of
the main board 220), however, one of skill 1n the art would
understand that the power sources may simply be connected
to each board, in which case each board could route the
provided power to its respective internal components, in
accordance with the operation of the exemplary embodiments
ol the present invention.

It should also be pointed out that in FIG. 2 the HDMI
switch 250 and the Ethernet switch 240 are not shown as
being part of either the main board 220 or the sub-board 230.
In this example, these components are not shown as part of
cither board since in this exemplary embodiment, they
require power connectivity to both the primary power source
270 and the secondary power source 280. Again, this is
merely one example of a possible configuration of the above-
noted components, and the present invention 1s not limited to
this configuration.

According to the exemplary embodiment of the present
invention, the main board 220 may include all of the compo-
nents the display apparatus 200 might utilize in a normal
operating mode to facilitate HDMI/Ethernet communica-
tions. For example, the main board 220 may include a main
CPU 221, and an Ethernet controller 222 that would enable
the main board 220 to be able to communicate between an
external HDMI device connected to an HDMI port 210 and an
external Ethernet device connected via an Ethernet port 260.
The components of the main board recerve power from the
primary power source 270.

According to the exemplary embodiment of the present
invention, the sub-board 230 may include a micro-computer
231 (“micom”) (e.g., controller, cpu, etc.), and a standby
mode power switch 232. The sub-board recerves power from
the secondary power source 280. The micom 231 and the 232
are arranged so as to provide the standby power to the com-
ponent

It should be noted that for the sake of simplicity, the main
board 220 and sub-board 230 are shown 1n FIG. 2 having only
a few basic components (e.g., CPU, micom, etc.). However,
one of skill in the art would readily understand that other
components normally found 1n a display apparatus could be
included, eliminated and/or consolidated. For example, the
display apparatus could include multiple HDMI ports con-
nectable to multiple HDMI-ready devices, or additional Eth-
ernet ports connected to multiple external Ethernet devices.

During a normal operation, all of the above-noted compo-
nents of the main board 220 would receive power from a
primary power source 270. In addition, the HDMI switch 250
and the Ethernet switch 240 would also have to recerve power
from the primary power source 270 so as to be able to com-
municate with any external devices. In other words, 11 a user
required Ethernet communications during normal operation
of the display apparatus (e.g., while watching the display
screen ), between an external device connected via the HDMI
port 210 and an external Ethernet device connected via the
Ethernet port 260, a connection could be established through
the Ethernet switch 240 and the HDMI switch 2350.

During a standby operation of the display apparatus (e.g.,
when the user switches the display device ofl), the primary
power source 270 would switch off (and thus the power to the
main board 220 and 1ts components would also switch off),
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and the secondary power source 280 would switch on. In such
a case, the secondary power source 280 could provide standby
power to the HDMI switch 250 and the micom 231.

However, since the display apparatus 1s in standby mode,
power may not be required for the Ethernet switch 240. For
example, 1f there are no external HDMI devices connected to
the HDMI port 210 requiring communication with any exter-
nal Ethernet devices connected to the Ethernet port 260 (or
vice versa), there 1s no need for the Ethernet switch 240 to
consume power. On the other hand, 1f there 1s a need for
communications between external devices, the Ethernet
switch 240 will require power to facilitate the desired com-
munications.

To accomplish this, the exemplary embodiment provides
for recerving a Consumer Electronics Control (CEC) signal
from an external HDMI device connected to the HDMI port.
If the display apparatus 1s in standby mode, and the micom
231 detects that the CEC signal 1s recerved from the external
HDMI device, the micom 231 sends an internal control signal
to the standby mode power switch 232. As shown in FIG. 2,
the standby mode power switch 232 1s connected to the sec-
ondary power source 280. I1 the standby mode power switch
232 recerves the internal control signal from the micom 231,
the internal control signal switches the secondary power
source 280 to the Ethernet switch 240, thereby powering the
Ethernet switch 240. Once the Ethernet switch 240 receives
power from the secondary power source 280, a communica-
tion link can be established between the external HDMI
device and the external Ethernet device.

The standby mode power switch 232 can be any sort of
device which can facilitate the switching of the secondary
power source 280 to the Ethernet switch 240. For example,
the standby mode power switch 232 could be a low-dropout
(LDO) or a DC-DC switching converter. During the standby
mode, the standby mode power switch 232 should be able to
receive the internal control signal from the micom 231 and
then switch the secondary power source to the Ethernet
switch 240. During the normal operating mode, the standby
mode power switch 232 1s 1mnactive since the sub-board (1.e.,
the components thereol) recetves no operating power.

An operation according to an exemplary embodiment of
the present invention 1s shown 1n FIG. 3. While 1n standby
mode (1.e., while standby power 1s supplied from the second-
ary power source 280 to the components of the sub-board 230
as noted above), 11 an external control signal (e.g., the CEC
signal) 1s recerved from the external HDMI device (S301-Y)
the micom sends the internal control signal to the standby
mode power switch 232, whereupon the standby mode power
switch 232 switches the standby power source to the Ethernet
switch 240 (5302). Once powered by the standby power
source, the Fthernet switch 240 can then facilitate the com-
munication link between the external HDMI device and the
external Ethernet device (S303).

FIG. 4 shows another operation according to an exemplary
embodiment of the present invention. While 1n standby mode,
if the micom 231 stops receiving the external control signal
(e.g., the CEC signal) (S401-Y), the micom 231 reacts by
stopping the sending of the internal control signal to the
standby mode power switch 232. The standby mode power

switch 232 then switches off the standby power from being
applied to the Ethernet switch 240 (5402).

The display apparatus described herein can be any sort of

display apparatus, such as a television or a monitor, etc.
Additionally, while the above exemplary embodiments
describe a display apparatus, it should be noted that the
present invention can be equally applied to any device which
facilitates communications between external HDMI and
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6

external Ethernet devices, and has a normal operating mode

powered by a primary power source, and a standby operating

mode powered by a secondary power source.

It should be noted that the term “Ethernet,” as used herein,
includes all of the different varieties of Ethernet defined in the
various IEEE 802.3x Ethernet-related standards (e.g., 10
Mbait/s Ethernet, Fast Ethernet, Gigabit Ethernet, 10-gigabit
Ethernet, 100-gigabit Ethernet, etc.). Further, the official Eth-
ernet standards IEEE 802.3x are hereby incorporated by ret-
erence. Thus, while HDMI 1.4 may presently include provi-
sioning for 100 Mb/s Ethernet connections, future versions of
HDMI may include provisioning for other versions of Ether-
net under the IFEE 802.3x standards, or for that matter wire-
less communication under the 802.11x standards.

For example, a display apparatus may include an 802.11x
wireless port which communicates with wireless devices
(e.g., wireless mternet router), and also an HDMI port which
connects to external HDMI-ready devices. Thus, while the
exemplary embodiments described herein include Ethernet
communications and HDMI 1.4, the general concept of the
present invention i1s not limited thereto. One of skill 1n the art
would understand that the present invention could equally be
applied to different networking standards.

The foregoing exemplary embodiments are merely exem-
plary and should not be construed as limiting the present
invention. The present teaching can be readily applied to
other types of methods and apparatuses. Also, the description
of the exemplary embodiments of the present mnvention 1s
intended to be illustrative, and not to limit the scope of the
claims, and many alternatives, modifications, and variations
will be apparent to those skilled 1n the art.

What 1s claimed 1s:

1. A display apparatus for providing standby power for
Ethernet communications between an external High-Defini-
tion Multimedia Interface (HDMI) device and an external
Ethernet device, the display apparatus comprising;:

an HDMI port operable to connect to the external HDMI

device and to recerve an external control signal from the
external HDMI device;

Ethernet switch operable to connect the external HDMI
device to the external Ethernet device via the HDMI
port;

a standby mode power switch operable to switch standby

power to the Ethernet switch; and

a controller operable to receive the external control signal

from the external HDMI device via the HDMI port and
to control to the standby mode power switch, wherein 1
the external control signal 1s recerved by the controller,
the controller controls the standby mode power switch to
switch the standby power to the Ethernet switch.

2. The display apparatus according to claim 1, further
comprising;

a primary power source operable to supply primary power

to the Fthernet switch; and

a secondary power source operable to supply the standby

power to the Ethernet switch.

3. The display apparatus according to claim 2, wherein 1f
the display apparatus i1s in a normal operating mode, the
primary power source supplies the primary power to the Eth-
ernet switch, and wherein if the display apparatus 1s in a
standby operating mode, the primary power source does not
supply the primary power to the Ethernet switch.

4. The display apparatus according to claim 1, wherein the
display apparatus 1s a television.

5. The display apparatus according to claim 1, wherein the
standby mode power switch 1s a low-dropout (LDO) regula-
tor.
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6. The display apparatus according to claim 1, wherein the
standby mode power switch 1s a DC-DC converter.
7. The display apparatus according to claim 1, further
comprising:
an HDMI switch which provides an interface between the
external HDMI device and the Ethernet switch via the
HDMI port, wherein the HDMI switch converts HDMI
signals from the external HDMI device to Ethernet sig-
nals for commumcating with the external FEthernet
device via the Ethernet switch, and wherein the HDMI
switch converts Ethernet signals from the external Eth-
ernet device to HDMI signals for communicating with
the external HDMI device via the HDMI port.
8. The display apparatus according to claim 1, wherein the
external control signal received from the external HDMI
device 1s a Consumer Electronics Control (CEC) signal.
9. A method for providing a standby power for Ethernet
communications between an external High-Defimition Mul-
timedia Interface (HDMI) device, which 1s connected to a
display apparatus having an HDMI port, and an external
Ethernet device connected to the display apparatus, the
method comprising:
receiving an external control signal from the external
HDMI device connected to the HDMI port; and
switching the standby power to an Ethernet switch so that
the Ethernet switch 1s powered by the standby power in
response to the receiving of the external control signal.
10. The method according to claim 9, further comprising:
determining whether the display apparatus changes from a
standby operating mode to a normal operating mode;

switching off the standby power to the Ethernet switch 1f
the display apparatus 1s 1n the normal operating mode;
and

if the display apparatus 1s 1n the normal operating mode,

switching on a primary power source to provide a pri-
mary power to the Ethernet switch so that the FEthernet
switch 1s powered by the primary power.

11. The method according to claim 9, wherein the display
apparatus 1s a television.

12. The method according to claim 9, wherein the standby
mode power switch 1s a low-dropout (LDO) regulator.

13. The method according to claim 9, wherein the standby
mode power switch 1s a DC-DC converter.

14. The method according to claim 9, wherein the external
control signal received from the external device 1s a Con-
sumer Electronics Control (CEC) connection.

15. The method according to claim 9, further comprising:
switching off the standby power to an Ethernet switch 1f the
external control signal 1s not received.
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16. A television, which operates 1n one of a normal oper-
ating mode and a standby operating mode, and which pro-
vides a standby power for Ethernet communications between
an external High-Definition Multimedia Interface (HDMI)
device and an external Ethernet device, the television com-
prising;:

an HDMI switch operable to connect to the external HDMI

device;

Jthemet switch operable to connect the external HDMI
device to the external Ethernet device via the HDMI
port;

a standby mode power switch operable to switch standby

power to the Ethernet switch; and

a primary power source operable to provide power to the
television during the normal operating mode;

a standby power source operable to provide the standby
power to the Ethernet switch during the standby operat-
ing mode via the standby mode power switch; and

a controller operable to recerve an external control signal
from the external HDMI device and to control to the

standby mode power switch,

wherein 11 the television 1s 1n the standby operating mode
and the external control signal 1s recerved by the con-
troller, the controller controls the standby mode power
switch to switch the standby power to the Ethernet
switch.

17. The television according to claim 16, wherein 1t the
television changes to the normal operating mode and the
standby power 1s switched to the Ethernet switch, the con-
troller controls the standby mode power switch to switch off
the standby power to the Ethernet switch.

18. An apparatus which provides a standby power for Eth-
ernet communications between a High-Defimition Multime-
dia Interface (HDMI) device and an FEthemet device, the
apparatus comprising:

an HDMI switch which 1s connected to the HDMI device;

an Ethernet switch which 1s connected to the HDMI switch
and the Ethernet device;:

a standby mode power switch operable to switch standby
power to the Ethernet switch; and

a primary power source operable to provide primary power
to the Fthernet switch;

a standby power source operable to provide the standby
power to the Ethernet switch via the standby mode
power switch; and

a controller operable to recerve the control signal from the
HDMI device and to control to the standby mode power
switch, wherein if the control signal i1s received, the
controller controls the standby mode power switch to
switch the standby power to the Ethernet switch.
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